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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries a semiconductor device in one side of a 
printed wired board or a metal lead frame, and relates to the epoxy resin composition for 
semiconductor closure suitable for what is called an area mounting type semiconductor 
device with which the resin seal only of one side was carried out substantially [ side / the 
/ mounting surface ], and the semiconductor device using this. 
[0002] 

[Description of the Prior Art] In the market trend of the miniaturization of electronic 
equipment in recent years, a weight saving, and highly-efficient-izing, while high 
integration of a semiconductor device progresses every year and surface mount-ization of 
a semiconductor device is promoted, an area mounting type semiconductor device is 
developed newly, and it is beginning to shift from the semiconductor device of structure 
conventionally. 

[0003] As an area mounting type semiconductor device, although BGA (ball grid array) or 
CSP (chip scale package) which pursued the miniaturization further is typical, With the 
surface mount type semiconductor device conventionally represented by QFP, SOP, etc., 
these are developed in order to satisfy the demand to multi-pin-izing and improvement in 
the speed approaching a limit. The hard circuit board represented by BT resin / copper 
foil circuit board (bismaleimide triazine resin / glass-fabrics board) as a structure, Or a 
semiconductor device is carried on one side of the flexible circuit board represented by a 
polyimide resin film / copper foil circuit board, and the semiconductor device mounting 
surface, i.e., one side of a substrate, is fabricated and closed with the epoxy resin 
composition etc. A solder ball is arranged in parallel in the opposite side of the 
semiconductor device mounting surface of a substrate in two dimensions, and is formed 
in it, and it has the feature which performs junction to the circuit board which mounts a 
semiconductor device. As a substrate which carries a semiconductor device, the structure 
of using metal substrates, such as a leadframe, besides the above-mentioned organic 
circuit board is also developed. 

[0004]While surface mount-ization of a semiconductor device is promoted, the demand 
to the epoxy resin composition for semiconductor closure is becoming increasingly 
severe. In the actual condition that especially surface mount-ization of a semiconductor 
device is gaining popularity. A crack occurs in a semiconductor device with the explosive 
stress of the steam which the semiconductor device which absorbed moisture was 
exposed to the elevated temperature at the time of a soldering process, and evaporated, 
or, Or when exfoliation occurs in the interface of a semiconductor device, an organic 
group board, and the hardened material of an epoxy resin composition, the defect who 
spoils electric reliability greatly arises and the improvement in these poor prevention, i.e., 
solder-proof crack nature, has been a big technical problem. 

[0005]Although various proposals are made as a means which raises this solder-proof 
crack nature, an inorganic filler is formed into high restoration using the resinous 
principle of hypo viscosity, a resinous principle is decreased, and the technique of making 



low moisture absorption low-thermal-expansion-ization, form, etc. is well used in the 
hardened material of the epoxy resin composition. When an inorganic filler is formed into 
high restoration, the mobility of an epoxy resin composition and restoration nature fall. 
For this reason, it becomes indispensable that it is compatible in a raise in restoration of 
an inorganic filler and high mobilization of an epoxy resin composition. 
[0006]In order that a substrate may improve adhesion with an epoxy resin composition in 
the case of a printed-circuit board, the technique of performing the surface treatment by 
plasma etc. is common in front of closure shaping. However, about the gate and runner 
part which must be easily separated in the case of closure shaping, it is devised so that it 
may gold-plate and may be easy to separate into the ****i n g board part. However, with 
improvement in the solder-proof crack nature of an epoxy resin composition, since not 
only the adhesion of an epoxy resin composition, and an organic group board and a 
semiconductor device but adhesion with gold plate of a gate and a runner part is 
improving, the problem that it is easily inseparable in the case of closure shaping has 
occurred in recent years. 

[0007]For this reason, development of the technique with which the gold plate on a 
printed-circuit board, the separability of an epoxy resin composition, and solder-proof 
crack nature are compatible was desired. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention provides an epoxy resin 
composition suitable for the area mounting type semiconductor closure which reconciles 
the gold plate on a printed-circuit board, the separability of an epoxy resin composition, 
and solder-proof crack nature, and the semiconductor device using this. 
[0009] 

[Means for Solving the Problem]This invention The (A) epoxy resin, (B) phenol resin, 
the (C) hardening accelerator, (D) Use melting spherical silica as an essential ingredient, 
and this melting spherical silica is 85 to 95 % of the weight in a whole-epoxy-resins 
constituent, In specific surface area of melting spherical silica, in particle size distribution 
of 5-10m2/g and melting spherical silica, a particle with a particle diameter of less than 
0.5 micrometer 10 to 20 % of the weight, Particle diameter of 0.5 micrometers or more 
and particles below 2.0 micrometers are the epoxy resin compositions for area mounting 
type semiconductor closure, wherein particle diameter of not less than 2.0 micrometers 
and a particle of 20 micrometers or less are contained ten to 40% of the weight five to 
15% of the weight. Only one side is the semiconductor device currently closed using the 
aforementioned epoxy resin composition substantially [ side / in which a semiconductor 
device was carried in one side of a substrate, and this semiconductor device was carried / 
substrates face ]. 
[0010] 

[Embodiment of the Invention]Especially as an epoxy resin used by this invention, 
although not limited, for example Phenol novolak type epoxy resin, Cresol novolak type 
epoxy resin, a biphenyl type epoxy resin, Bisphenol type epoxy resin, stilbene type epoxy 
resins, a TORIFE Norian methane type epoxy resin, Phenol aralkyl type epoxy resin, a 
naphthol type epoxy resin, A naphthalene type epoxy resin, an alkyl modification 
TORIFE Norian methane type epoxy resin, The epoxy resin etc. which have a triazine- 
nucleus content epoxy resin, a dicyclopentadiene denaturation phenol type epoxy resin, 



phenylene, and/or a biphenyl skeleton are mentioned, and these may use one kind 
independently or may use two or more kinds together. 

[0011]Among these, although it is a crystalline solid at ordinary temperature, the 
biphenyl type epoxy resin, bisphenol type epoxy resin, and stilbene type epoxy resins to 
which it will become very liquefied [ hypoviscosity ] if the melting point is exceeded, 
and-izing of the inorganic filler can be carried out [ high **** ] are preferred. 
[0012]Since the viscosity of an epoxy resin composition can be fallen,-izing of the 
inorganic filler can be carried out [ high **** ], if especially a biphenyl type epoxy resin 
is used, damp-proof improvement and reduction in linear expansion can be attained and 
the characteristic as mold goods also improves, it is desirable. As a biphenyl type epoxy 
resin, 3,3',5,5'-tetramethyl biphenyl diglycidyl ether, biphenyl diglycidyl ether, etc. are 
mentioned, for example. Also as for other epoxy resins, it is desirable to use what has low 
viscosity as much as possible. 

[0013]As phenol resin used by this invention, Although not limited in particular, for 
example Phenol novolak resin, cresol novolak resin, Naphthol aralkyl resin, TORIFE 
Norian methane resin, terpene modified phenol resin, The phenol aralkyl resin etc. which 
have dicyclopentadiene modified phenol resin, phenylene, and/or a biphenyl skeleton are 
mentioned, and these may use one kind independently or may use two or more kinds 
together. For a raise in restoration of an inorganic filler, the thing of hypoviscosity is 
preferred like an epoxy resin. For flexibility and low moisture absorption, use of the 
phenol aralkyl resin which has phenylene and/or a biphenyl skeleton is desirable. 
[00 14] As a hardening accelerator used by this invention, especially if the reaction of an 
epoxy group and a phenolic hydroxyl group is promoted, will not limit, but. For example, 
the diazabicyclo alkene and its derivative of 1,8-diazabicyclo (5, 4, 0) undecene 7 grade, 
Organic phosphine, such as triphenyl phosphine and methyl diphenylphosphine. 
Tetraphenyl phosphonium tetraphenyl borate, tetraphenyl phosphonium tetrabenzoic acid 
borate, Tetraphenyl phosphonium tetra NAFUTOIKKU acid borate, Tetra substitution 
phosphonium tetra substitution borate, such as tetraphenyl phosphonium 
tetranaphthoyloxy borate and tetraphenyl phosphonium tetra naphthyloxy borate, etc. are 
mentioned, and these may use one kind independently or may use two or more kinds 
together. 

[0015]The content of the melting spherical silica used by this invention is 85 to 95 % of 
the weight in a whole-epoxy-resins constituent, and is 85 to 90 % of the weight 
preferably. If it is less than 85 % of the weight, since solder-proof crack nature will 
become low moisture absorption and low-thermal-expansion nature are not obtained, but 
insufficient, it is not desirable. Since there is a possibility that mobility may fall, and a 
short shot etc. may arise at the time of shaping, or inconvenience, such as gold streak 
modification in the semiconductor device by increased viscosity, may arise when 95 % of 
the weight is exceeded, it is not desirable. 

[0016]The melting spherical silica used by this invention, Specific surface area is 5- 
10m2/g, in particle size distribution, a particle with a particle diameter of less than 0.5 
micrometer contains, and, in the particle diameter of 0.5 micrometers or more, and the 
particles below 2.0 micrometers, the particle diameter of not less than 2.0 micrometers 
and a particle of 20 micrometers or less contain ten to 40% of the weight five to 15% of 
the weight ten to 20% of the weight. 



[0017]In this invention, the specific surface area of melting spherical silica is JIS R 1626- 
1996. It is the value measured by the one BET method according to the measuring 
method of the specific surface area by the gas adsorption BET adsorption method of a 
fine-ceramics granular material using nitrogen as an adsorbate. The particle size 
distribution of melting spherical silica is JIS M8100. Melting spherical silica is extracted 
according to powder mass mixture- sampling general notices, According to the sample 
adjustment general notices for JIS R 1622-1995 raw-materials-of-fine-ceramics particle- 
size-distribution measurement, melting spherical silica is adjusted as a test sample, 
According to the particle- size-distribution measuring method by the laser-diffraction-and- 
scattering method of JIS R 1629-1997 raw materials of fine ceramics, laser diffraction 
type size distribution measuring device SALD-7000 by Shimadzu Corp. (laser 
wavelength: 405 nm) is used, It is the value which used water for the solvent and the 
refractive index of melting spherical silica measured also as that of the conditions of the 
real part 1.45 and imaginary part 0.00. 

[00 18] As a result of this invention person's inquiring wholeheartedly, specific surface 
area by 5-10-m2/g. Because particle size distribution blends the spherical silica which 
contains the particle diameter of 0.5 micrometers or more, and the particles below 2.0 
micrometers for a particle with a particle diameter of less than 0.5 micrometer 5% of the 
weight or more 10% of the weight or more. It found out that an epoxy resin composition 
with the good separability of the gold plate on a printed-circuit board and an epoxy resin 
composition was obtained. A particle with a particle diameter of less than 0.5 micrometer 
the particle size distribution of melting spherical silica 10 to 20 % of the weight, The 
particle diameter of 0.5 micrometers or more and the particles below 2.0 micrometers 5 to 
15 % of the weight, the particle diameter of not less than 2.0 micrometers, It finds out 
that the epoxy resin composition with which the separability of the gold plate on a 
printed-circuit board and an epoxy resin composition and high restoration-ization are 
compatible because a particle of 20 micrometers or less controls to 10 to 40% of the 
weight is obtained, and came to make this invention. 

[00 19] Since the gold plate on a printed-circuit board and the separability of an epoxy 
resin composition will fall if the specific surface area of fused silica is less than 5-m2/g in 
this invention, and mobility and restoration nature will fall if 10-m2/g is exceeded, it is 
not desirable. 

[0020] Since the gold plate on a printed-circuit board and the separability of an epoxy 
resin composition will fall as particle size distribution of the melting spherical silica in 
this invention if a particle with a particle diameter of less than 0.5 micrometer is less than 
10 % of the weight, and mobility and restoration nature will fall if 20 % of the weight is 
exceeded, it is not desirable. Since the gold plate on a printed-circuit board and the 
separability of an epoxy resin composition will fall if the particle diameter of 0.5 
micrometers or more and a particle of 2.0 micrometers or less are less than 5 % of the 
weight, and mobility and restoration nature will fall if 15 % of the weight is exceeded, it 
is not desirable. Since mobility and restoration nature will fall if the particle diameter of 
not less than 2.0 micrometers and a particle of 20 micrometers or less exceed less than 10 
% of the weight or 40 % of the weight, it is not desirable. 

[0021]In this invention, may process melting spherical silica beforehand, may use it with 
a coupling agent, an epoxy resin, or phenol resin, if needed, and as the method of 
processing, After mixing using a solvent, it adds to the method of removing a solvent, or 



melting spherical silica, directly, and there are the method of processing using a mixer, 
etc. 

[0022]The epoxy resin composition of this invention if needed besides (A) - (D) 
ingredient An inorganic ion exchanger, A coupling agent, the colorant represented by 
carbon black, brominated epoxy resin, Inorganic fillers, such as various additive agents, 
such as low stress ingredients, such as fire retardant, such as antimony oxide and 
phosphorus compounds, silicone oil, and rubber, and an antioxidant, melting crushing 
silica, crystal silica, alumina, aluminium hydroxide, and talc, can blend suitably. 
[0023]The epoxy resin composition of this invention carries out ordinary temperature 
mixing of (A) - (D) ingredient, the other additive agents, etc. using a mixer etc., and it is 
obtained by grinding it after heat kneading and cooling with kneading machines, such as 
a roll, a kneader, and an extrusion machine. 

[0024]What is necessary is just to carry out cure molding with the forming process from 
the former, such as a transfer mold, a compression mold, and injection molding, in order 
to close electronic parts, such as a semiconductor device, and to manufacture a 
semiconductor device using the epoxy resin composition of this invention. A publicly 
known method can be used for the manufacturing method of other semiconductor 
devices. 
[0025] 

[Example] Although an example is given to below and this invention is explained to it, it 
is not limited to these examples. A blending ratio is taken as weight %. 
Example 1 Biphenyl type epoxy resin (the melting point of 105 **, weight per epoxy 
equivalent 185) 

6.10 % of the weight Phenol novolak resin (81 ** of softening temperatures, hydroxyl 
equivalent 105) 

3.95 % of the weight Triphenyl phosphine 0.15 % of the weight Carnauba wax 0.30 % of 
the weight Carbon black 0.30 % of the weight Gamma-glycidoxypropyltrimetoxysilane 
0.20-% of the weight bromination phenol novolak type epoxy resin (weight per epoxy 
equivalent 273) 

1.00 % of the weight melting spherical silica A Antimonous oxide (a particle with a 
particle diameter of less than 0.5 micrometer particle size distribution 15% of the weight) 
1.00 % of the weight What the particle diameter of 0.5 micrometers or more and the 
particles below 2.0 micrometers adjusted so that a with the particle diameter of not less 
than 2.0 micrometers and a particle diameter of less than 20 micrometers particle might 
be set to 8.0-m2/g in specific surface area 10% of the weight at 25% of the weight 
After mixing 87.00 % of the weight by a mixer, skin temperature kneaded using 2 rolls 
(90 ** and 45 **), ground after cooling, and considered it as the epoxy resin composition. 
The following methods estimated the obtained epoxy resin composition. A result is 
shown in Table 1. 

[0026]Valuation-method spiral flow: It measured using the metallic mold for spiral flow 
measurement according to EMMI-1-66 in the die temperature of 175 **, transfer pressure 
6.9MPa, and cure time 2 minutes. A unit is cm. 

[0027]A gate, the separability of a runner part : Using a transfer-molding machine, the 
die temperature of 175 **, transfer pressure 7.8MPa, and cure time 2 minutes — 
352pBGA (a substrate — 0.56-mm-thick bismaleimide triazine resin / glass-fabrics 
board.) The size of the semiconductor device is carrying out bonding of the bonding pad 



of 30 mm x 30 mm, 1.17 mm in thickness, the size of 20 mm x 20 mm of a 
semiconductor device, 0.35 mm in thickness, a semiconductor device, and the circuit 
board by the gold streak of the diameter of 25 micrometer. 44.4% of a semiconductor 
device occupation area, as for a gate and a runner part, gold plate is performed — **** — 
the help was made to separate the runner of mold goods, and the epoxy resin composition 
and gold plate portion of a gate section which were obtained by fabricating Under the 
present circumstances, when it was not less than 20% of the epoxy resin composition 
which remained on O and gold plate when the epoxy resin composition which remained 
on gold plate was less than 20%, it was considered as x. 

[0028]Solder [-proof] crack nature: Above 352pBGA was fabricated, postcure was 
carried out in 175 ** and 2 hours, and the sample was obtained. After carrying out 168 
time processings of the ten obtained semiconductor devices under 60 ** and the 
environment of 60% of relative humidity under 168 hours or 85 **, and the environment 
of 60% of relative humidity, IR reflow processing (240 **) was performed. Exfoliation of 
the inside after processing and the existence of the crack were observed with the 
supersonic detector, and the number of the poor semiconductor device was counted. 
When the number of a poor semiconductor device was n pieces, it was displayed as n/10. 
[0029]According to combination of the one to Examples 2-5 and comparative example 6 
table 1, the epoxy resin composition was obtained like Example 1, and it evaluated 
similarly. These evaluation results are shown in Table 2. 
[Table 1] 



[0030]The resin used except example 1 is shown below. Dicyclopentadiene type epoxy 
resin (53 ** of softening temperatures, weight per epoxy equivalent 244), Phenol aralkyl 
resin (75 ** of softening temperature, hydroxyl equivalent 174), and melting spherical 
silica B (specific surface area to 9.0-m2/g.) A particle with a particle diameter of less 
than 0.5 micrometer particle size distribution 15 % of the weight, the particle diameter of 
0.5 micrometers or more, What the particles below 2.0 micrometers adjusted so that the 
particle diameter of not less than 2.0 micrometers and the particles below 20 micrometers 
might be contained 30% of the weight 13% of the weight, Melting spherical silica C (a 
particle with a particle diameter of less than 0.5 micrometer particle size distribution 3% 
of the weight to 5.5-m2/g for specific surface area) The particle diameter of 0.5 
micrometers or more and the particles below 2.0 micrometers 2 % of the weight, the 
particle diameter of not less than 2.0 micrometers, What was adjusted so that the particles 
below 20 micrometers might be contained 35% of the weight, melting spherical silica D 
(specific surface area to 3.5-m2/g.) A particle with a particle diameter of less than 0.5 
micrometer particle size distribution 10 % of the weight, the particle diameter of 0.5 
micrometers or more, What the particles below 2.0 micrometers adjusted so that the 
particle diameter of not less than 2.0 micrometers and the particles below 20 micrometers 
might be contained 15% of the weight 5% of the weight, Melting spherical silica E (in a 
particle with a particle diameter of less than 0.5 micrometer, the particle diameter of 0.5 
micrometers or more and the particles below 2.0 micrometers particle size distribution 
30% of the weight 30% of the weight to 9.0-m2/g for specific surface area) The particle 
diameter of not less than 2.0 micrometers, the thing adjusted so that the particles below 
20 micrometers might be contained 10% of the weight, Melting spherical silica F (what 



was adjusted so that the particle diameter of not less than 2.0 micrometers and the 
particles below 20 micrometers might be contained [ specific surface area / a particle with 
a particle diameter of less than 0.5 micrometer ] in 7.0-m2/g for the particle diameter of 
0.5 micrometers or more, and the particles below 2.0 micrometers 3% of the weight 10% 
of the weight 15% of the weight in particle size distribution). 
[0031] 

[Effect of the Invention]If this invention is followed, an epoxy resin composition suitable 
for area mounting type semiconductor closure is obtained, and the semiconductor device 
using this is compatible in the gold plate on a printed-circuit board, the separability of an 
epoxy resin composition, and solder-proof crack nature. 



